Archaeal Hel308 domain V couples DNA binding to ATP hydrolysis and positions DNA for unwinding over the helicase ratchet.
Hel308 and PolQ are paralogues with roles promoting genome stability in archaea and higher eukaryotes. The context in which they act is not clear, although Hel308 helicase from archaea may interact with abnormal replication forks. The atomic structure of archaeal Hel308 from Archaeoglobus fulgidus in complex with DNA was recently reported and has given insights into the mechanisms of superfamily-2 helicases generally. An intriguing aspect of the structure was the positioning of a C-terminal domain V relative to single-stranded DNA and to the helicase ratchet domain IV. We have mutagenised a triplet of arginine residues in domain V of archaeal Hel308 to assess the effects on DNA binding, unwinding, and ATPase activities. Our observations can now be interpreted in light of the atomic structure. We describe crucial roles for domain V as a brake on ATP hydrolysis by coupling it to binding single-stranded DNA and in positioning DNA relative to the helicase ratchet domain IV for efficient unwinding of forked DNA.